What is claimed is: 

1. A method for determining a gesture comprising the steps 
of\ 

xietermining a change in a background of an image from a 
plurality of images; 

deteismining an object in the image; 

determining a trajectory of the object through the 
plurality of images; and 

classifyings^a gesture according to the trajectory of the 
object- \ 

2. The method of claiin 1, wherein the step of determining 
the change in the background further comprises the steps of: 

determining a gradients, intensity map for the background 
from a plurality of images; \ 

determining a gradient intensity map for the current 
image ; \ 

determining, for a plurality of\pixels, a difference 
between the gradient intensity map andVihe gradient intensity 
map for the background; \ 

determining a comparison between the difference and a 
threshold; and \ 

determining a pixel to be a background pixe\ according to 
the comparison. \ 
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3. The method of claim 1, wherein the object includes a 
user's hand. 

4. \ The method of claim 1, wherein the step of determining 
the object in the image further comprises the steps of: 

obtaining a normalized color representation for a 
pluralitAof colors in each image; 

determining from training images an estimate of a 
probability distribution of normalized color values for an 
object class; aVd 

determining A for each pixel, a likelihood according to an 
estimated probabiliVy density of normalized color values for 
the object class. \ 

5 . The method of claim \ , wherein the step of determining 
the trajectory of the objec\ through the plurality of images 
further comprises the steps o^: 

determining, for each pixe\, a temporal likelihood across 
a plurality of images; and \ 

determining a plurality of moments according to the 
temporal 1 ikel ihoods • \ 

6. The method of claim 1, wherein the steep of determining 
the trajectory further comprises the steps oi^: 

determining a difference in a size of the^bject over a 
pre -determined time period; \ 
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determining a plurality of angles between a plurality of 
sines connecting successive controids over the time period; 
anc 

letermining a feature vector according to the angles and 
lines . 
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.7. The metshod of claim 6, further comprising the step of 
classifying tnte feature vector according to a time-delay 
neural network, therein a feature is of a fixed length. 

8- The method of ciaim 1, wherein the step of classifying 

the gesture further coirprises the steps of: 
determining a reference points- 
determining a correspoijdence between the trajectory and 

the reference point; and 

classifying the traj ectory\according to one of a 

plurality of commands. 



9. A method for determining a trajecQx:>ry of a hand through a 
20 plurality of images comprising the steps >9f : 

detecting a reference point; 

updating the reference point as the refei^nce point is 
varied; 

detecting a first translation of the hand thrda^gh the 
25 plurality of images; 
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\ detecting a second translation through the plurality of 
images ; 

>w determining a gesture according a vote; and 
atetermining whether the gesture is a valid gesture 
command .\ 

10. The method of claim 9, wherein the reference point is not 
interpreted as aVgesture command. 

11. The method of cJSaim 9, wherein the reference point is 
characterized by hand size and a location of a centroid of the 
hand in each image . \ 

12. The method of claim 9, wherein the first translation is 
one of a forward and a backward Ntranslation, wherein the first 
translation is characterized by aNlarge change in hand size 
and a relatively small change in a centroid of the hand. 

13. The method of claim 9, wherein the Nsecond translation is 
one of a left, a right, an up and a down tVanslation. 

14. The method of claim 9, wherein the step orv detecting the 
second translation further comprises the step of (determining a 
normalized vector between two centroids Ct and Ct-i afe a feature 
vector, wherein there are three output patterns. \ 
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15. The method of claim 14, wherein the three output patterns 
are a vertical movement, a horizontal movement, and an 
unknown, the method further comprising the steps of: 

\ comparing the reference point to a centroid upon 
deterViining the translation to be a vertical or a horizontal 
translation; and 

test\ng an input pattern upon determining the translation 
to be an unknown translation. 

16. The methodXof claim 15, wherein the step of testing an 
input pattern furcyher comprises the steps of detecting a 
circular movement, wierein an angle between vector CtCt-i and 
vector Ct-iCt.2 is determined as the feature vector. 

17. The method of claim 9\ wherein the valid gesture is 
performed continually for a predetermined time. 

18. A program storage device reaidable by machine, tangibly 
embodying a program of instruct ions\executable by the machine 
to perform method steps for determining a gesture, the method 
steps comprising: \ 

determining a change in a background of an image from a 

plurality of images; \ 

determining an object in the image; \ 
determining a trajectory of the object through the 

plurality of images; and \ 

24 



classifying a gesture according to the trajectory of the 
5b j ect . 



19. \ The method of claim 18, wherein the step of determining 
the ciaange in the background further comprises the steps of : 
determining a gradient intensity map for the background 
from a plurality of images; 

deternjining a gradient intensity map for the current 
image ; 

determining, for a plurality of pixels, a difference 
between the gracxient intensity map and the gradient intensity 
map for the background; 

determining a opmparison between the difference and a 
threshold; and 

determining a pixe\ to be a background pixel according to 
the comparison. 



20. The method of claim 18, \herein the object includes a 
user's hand. 



21- The method of claim 18, whpre 
the object in the image f urthefi/jc'omprif^e 

obtaining a normalized 
plurality of colors in each /image, 




the step of determining 
s the steps of : 
ntation for a 
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determining from training images an estimate of a 
pispbability distribution of normalized color values for an 
object class; and 

determining, for each pixel, a likelihood according to an 
estimated probability density of normalized color values for 
the objec\ class. 

22. The metrtpd of c/^im 18, wherein the step of determining 
the trajectory \pf the object 

t^^'^'^ste-ps of: 

r eacii pixel, a temporal likelihood across 



through the plurality of images 



further comprise 
determining , 
a plurality of ima^ 



e!3\; a^d 

determining a pDlur^^lity of moments according to the 
temporal likelihoods . 



23. The method of claim >8^^ Vhereiri/the step of determining 
the trajectory furth^^ comp/rise^/the steps of: 

determining a differerfice in )al size of the object over a 
pre -determined time perioc 

determining a plurality 
lines connecting successi^ 
and 

determining a feature vector according fisp the angles and 
lines , 



angle^between a plurality of 
controids ovl^r the time period; 
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24 . The me^od of 
i;^lassif ying the fe, 
73.1 network, wh 




23, further comprising the step of 
ctor according to a time-delay 
h a feature is of a fixed length. 



25. Thevm^€]iod of claim 18, wherein the step of classifying 
the gestylir^^f u^::>^er comprises the steps of : 
determd'i\ing a reference point; 



determ: ain^ correspondence between the trajectory and 
the reference poin^ ; and 

classifying the trajectory according to one of a 
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plurality of commands. 
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